Despite recent progress, Sierra Leone's lifetime risk of maternal death remains high (1 in 21), as does neonatal mortality (35 per 1000 live births). We present findings on maternal and neonatal care practices from a mixed methods study conducted in four districts during July-August 2012. We conducted a household cluster survey with data on maternal and newborn care practices collected from women ages 15-49 years who had ever given birth. We also conducted focus group discussions and in-depth interviews in two communities in each of the four districts. Participants included pregnant women, mothers of young children, older caregivers, fathers, community health volunteers, traditional birth attendants (TBAs) and health workers. We explored personal experiences and understandings of pregnancy, childbirth, the newborn period and social norms. Data analysis was conducted using STATA (quantitative) and thematic analysis using Dedoose software (qualitative). Antenatal care was high (84.2%, 95% CI: 82.0-86.3%), but not timely due to distance, transport, and social norms to delay care-seeking until a pregnancy is visible, particularly in the poorer districts of Kambia and Pujehun. Skilled delivery rates were lower (68.9%, 95% CI: 64.8-72.9%), particularly in Kambia and Tonkolili where TBAs are considered effective. Clean cord care, delaying first baths and immediate breastfeeding were inadequate across all districts. Timely postnatal checks were common among women with facility deliveries (94.1%, 95% CI: 91.9-96.6%) and their newborns (94.5%, 95% CI: 92.5-96.5%). Fewer women with home births received postnatal checks (53.6%, 95% CI: 46.2-61.3%) as did their newborns (75.8%, 95% CI: 68.9-82.8%). TBAs and practitioners are well-respected providers, and traditional beliefs impact many behaviours. Challenges remain with respect to maternal and neonatal health in Sierra Leone; these were likely exacerbated by service interruptions during the 2014-2016 Ebola Virus Disease epidemic. The reasons behind existing practices must be examined to identify appropriate strategies to improve maternal and newborn survival.
Introduction
Sierra Leone's neonatal mortality rate of 35 per 1000 live births was one of the highest in the world in 2015 (United Nations Inter-agency Group for Child Mortality Estimation 2015) and the lifetime risk of maternal death was 1 in 21 (United Nations Children's Fund 2015). Pre-term births, asphyxia and sepsis are the top three causes of neonatal deaths in the country (UNICEF and WHO 2015) , and poor quality of care during labour, delivery and the immediate postnatal period are important contributors (Statistics Sierra Leone and ICF International 2014) . In addition, 7% of Sierra Leonean newborns have low birth weight and only 54% are put to the breast within 1 h of birth (Statistics Sierra Leone and ICF International 2014) .
In an effort to combat high mortality and accelerate progress towards Millennium Development Goals 4 and 5, the Government of Sierra Leone launched the national Free Healthcare Initiative (FHCI) in April 2010. This initiative provides free care to pregnant and breastfeeding women and children under 5 years at public facilities. Prior to the FHCI, inability to pay was a major barrier to accessing healthcare (Donnelly 2011) . Other studies indicate increased utilization of health services since the change in policy (Yansaneh et al. 2014; Yilla et al. 2014) . In particular, more women have been accessing antenatal care (ANC) and delivering babies in health facilities: in the FHCI's first year alone, facility deliveries rose by 45% (Moszynski 2011) .
While progress has been made, maternal and neonatal mortality remains a priority issue. Challenges to the health of pregnant women and their newborns were exacerbated by the country's Ebola Virus Disease (EVD) epidemic which began in May 2014 (Chan 2014; Menéndez et al. 2015) . Access to reproductive and maternal health care worsened during the epidemic (Delamou et al. 2014; Milland and Bolkan 2015) .
The aim of this study was to inform priority programmatic strategies to be undertaken in Sierra Leone as part of the multi-country Health for the Poorest Populations (HPP) project. The HPP project provided community-based services (including integrated community case management for childhood illnesses) and health promotion activities to improve health equity for women, newborns and children in the most rural, underserved areas of each country. This particular study was conducted to establish a baseline of a range of maternal and newborn health (MNH) care practices in four districts of Sierra Leone, where available MNH-related data were limited. Previous studies in these particular districts examined local understandings of childhood diarrhoea causes and prevention , care-seeking for childhood diarrhoea, pneumonia and malaria Scott et al. 2013 ) and the role of traditional treatment in care-seeking for childhood illnesses (Bakshi et al. 2013) . In this article, we present quantitative survey findings on MNH practices, as well as findings from qualitative assessments that explore participants' personal experiences and understandings of pregnancy, childbirth, the newborn period and related social norms. These findings may be particularly pertinent for efforts to rebuild health services for women and children as the country moves beyond the EVD epidemic.
Methods

Settings
The study was conducted in Kambia, Tonkolili, Kailahun and Pujehun districts. Kambia, which borders Guinea in northwest Sierra Leone, has a mix of cultures, influences and languages, with ethnic groups Temne, Susu, Limba and Sherbro represented, among others. Tonkolili is a large district in the centre of Sierra Leone with limited resources and poor road infrastructure. Its ethnic make-up is largely Temne, though there are substantial minorities of Koranko, Kono and Limba. Kailahun is located in the east close to Liberia, is largely Mende and has dense forests and poor road infrastructure. Pujehun is the southernmost district and one of the most remote. It too is largely Mende, shares a border with Liberia and was one of the districts most affected by the country's 11-year civil war which ended in 2002. Much of the district is difficult to access during the rainy season and the health infrastructure is poor.
The four target districts were selected jointly by the Ministry of Health and Social Welfare (MoHS) and UNICEF using a composite score that included wealth status, immunization coverage, severe stunting rates, availability of emergency obstetric and neonatal care and per capita expenditure on health .
Data sources, data collection and sample
The data presented are drawn from baseline data collected for the HPP project, which was launched in 2012 to promote MNH along with integrated community case management activities for childhood illness. These baseline data were collected through a household cluster survey and qualitative methods [in-depth interviews (IDI) and focus group discussions (FGDs)].
The household survey was conducted during July and August 2012 and used a two-stage cluster sampling design. At stage one, 200 clusters were selected in the four districts using population proportionate to size sampling. At stage 2, 30 households were randomly selected from each cluster, with a total of 6000 households selected for the survey. This sample size was large in order to enable
Key Messages
• Despite the availability of free healthcare, Sierra Leone continues to face significant challenges with respect to maternal and neonatal health.
• Knowledge among pregnant women and caregivers about positive newborn practices is good although rates of clean cord care, delaying first baths and initiating breastfeeding immediately after birth are inadequate. Knowledge about key maternal health practices is also good, although many women still deliver outside of health facilities, and neither antenatal care nor postnatal care are always utilised in a timely manner.
• Key barriers cited by women in these remote study districts are distance to facilities, limited options for transport, social norms regarding maternal rest after birth and a high prevalence of traditional practices and beliefs.
• Efforts should be made to improve geographic access to facility-based care in these settings, and traditional and community-based providers should be engaged as key partners in improving maternal and newborn health as the country works to strengthen and even rebuild its fragile health system. a difference of differences analysis for an earlier study that aimed to improve care-seeking and treatment among sick children under 5 years of age . Specifically, the sample size was based on treatment coverage rates in what were then intervention districts (Kambia and Pujehun), compared with comparison districts (Kailahun and Tonkolili). Sample size calculations assumed 80% power, alpha of 0.05, design effect of 1.5 and a 90% response rate. Data collection teams conducted the household enumeration and subsequent interviews using Personal Digital Assistants (PDAs). Statistics Sierra Leone recruited 52 qualified candidates with prior survey and linguistic skills similar to the districts' populations to serve as supervisors and interviewers with technical support and oversight provided by the research team. A household questionnaire (administered to the person recognized by other persons in the household as responsible for their welfare) and a women's questionnaire (administered to all women 15-49 years of age who had ever given birth and consented) were then used to collect information on household characteristics and maternal and newborn care practices. Indicators relevant to newborn health included ANC attendance during last pregnancy, skilled birth attendance for last live birth, newborn care (cord and thermal care), early initiation of breastfeeding and postnatal checks.
Questionnaires were written in English and verbally translated by interviewers into local languages preferred by the participant using standardized, pre-tested key words and/or information obtained on terminology from a previous study .
Qualitative data collection was carried out in July 2012. A local research organization (Dalan Development Consultants) organized two data collection teams of five experienced qualitative data collectors each, including two team leaders. FGD and (IDI) guides were revised based on pilot testing and inputs from the data collection team members, and were adapted for local use.
FGDs and IDIs were conducted in two communities in each of the four target districts, and were selected in consultation with Statistics Sierra Leone: one near a community health centre (CHC) or maternal and child health post (MCHP) and the other in a "remote" area, located at least 5-h travel time via foot from a facility. In each setting, the field team met with the District Medical Officer (DMO) and, subsequently, community chiefs to introduce the study and seek permission for data collection. Local chiefs then invited their community leaders to a briefing meeting. These community leaders invited community members to participate in the study. In addition, DMOs identified local health facility staff, who assisted the team in identifying local traditional birth attendants (TBAs) and community health volunteers (CHVs). A few also participated in IDIs.
FGDs were conducted with pregnant women, mothers of children under 5, older female caregivers (e.g. grandmothers or aunties) and fathers of children under 5 in order to engage multiple community members, and because of their potential value in understanding social norms and/or socially acceptable behaviour. The FGDs allowed data collectors to pose a question to a relatively homogenous group of six to eight individuals to learn how that group describes, rationalizes and navigates MNH issues in their community. IDIs were conducted with pregnant women, mothers of children under 5, older female caregivers (e.g. grandmothers or aunties), fathers of children under 5, CHVs, TBAs and facility-based health workers to obtain detailed information on personal experiences, and to enable private discussions of sensitive topics (i.e. relating to sexual and gender-related practices during pregnancy and the newborn period; or opinions of local services and practices). Key issues explored included pregnancy, maternal health and childhood illness narratives that outlined personal experiences or personal understanding of these issues, as well as social norms and expectations around these issues.
Field notes were taken throughout data collection and all FGDs and IDIs were audio recorded, translated and transcribed. Data collectors participated in this process and helped explain and interpret responses.
Data analysis
Following data entry and cleaning, analysis of household survey indicators of interest was conducted using weights to account for the complex survey design and non-response in STATA 12 software (StataCorp 2011) . Differences between districts were considered significant if confidence intervals did not overlap.
The Framework Analysis approach guided qualitative data analysis. We first developed a preliminary list of 183 hierarchical codes based on those used during an earlier qualitative study of childhood illnesses conducted in the same districts and modified these to include topics included in our data collection instruments as well as those revealed in debriefing notes during data collection.
Using an inductive approach, the data collection teams discussed their initial findings at the end of each day. At the conclusion of fieldwork, a debrief session was held between the lead qualitative researcher (A.S.) and the data collection team to identify any limitations with the process as well as emerging themes.
Transcripts were entered into Dedoose software (SocioCultural Research Consultants 2014) . Codes were applied to each line of each transcript using Framework Analysis. A.S. then grouped codes into themes (assigned to each individual intervention or time period) related largely to illness terminology, causation, prevention and treatment, behaviours, influencers, care-seeking practices, knowledge, sources of information, barriers, decision-making and experiences by providers. Following analysis that emphasized these domains, A.S. categorized relevant responses into behaviours considered to be beneficial, harmful, non-existent or benign. Dominant themes were identified through the systematic sorting of data, labelling ideas and phenomena as they appeared and reappeared. Different interpretations were discussed with the qualitative data collection team, and with local technical experts to ensure the rigor of the analytical process and enhance the credibility of the final results.
Ethics and data security
The Ethics and Scientific Review Committee of the MoHS of Sierra Leone approved the study.
For the cluster survey, two consent forms were used. First, the head of household (defined as the person making decisions for all members of the household) gave permission to interview others in the household. If the household head consented, consent was then obtained from women 18 years of age and over, and girls 15-17 who were married or had children (verbal consent was obtained given low literacy rates). Interviewers indicated on PDAs whether consent was read and whether permission was given to proceed with the interview. Interviewers attempted to find a private area within the household to conduct interviews.
The PDAs used for the survey were password-protected and accessed only by project staff. No names or other identifiers were collected. Once interviews were completed, survey coordinators downloaded data to an Access database and cleaned the PDA devices of data. We then created a final SAS database that was accessible only to the statistician and primary researcher and stored securely on a server that required password protection.
For the qualitative study, IDIs were conducted at the participant's home or provider's place of work and were held in as much privacy as possible. FGDs were held in open community settings. At the start of each interview and FGD, community member participants were informed that their involvement was optional and voluntary and would not affect any future referral or medical service required or received. The study's consent form was read and explained in detail. Informed consent was provided via signature or thumbprint of those participating. Transcripts and the subsequent qualitative database created in Dedoose were housed on one computer which was password-protected.
Results
Overview of participants
The survey response rate was high and similar across districts with 87.1% (5228/6000) of households and 95.8% (5397/5632) of women 15-49 years of age agreeing to participate.
About one-third of households were large (>6 people), polygamous and headed by females, with some significant differences across districts (Table 1) . Kambia had a higher proportion of large and polygamous households, and Pujehun had a higher proportion of female-headed households. The vast majority of households in all districts were Muslim, particularly in Kambia and Pujehun. Kailahun had the highest proportion of "poorest" households.
Of the women consenting to be interviewed, 77.6% (4187/5397) reported ever giving birth. About half (50.2%) of these women were <30 years old. The educational status of women who had given birth was low with only 23.7% reporting ever having attended school (10.8 and 12.9% attended primary and secondary school, respectively) ( Table 2 ).
The numbers and types of IDIs and FGDs conducted are provided in Table 3 . A total of 98 IDIs were conducted: 51 in study locations near health facilities, 47 in remote locations. These were supplemented by 24 FGDs: 12 in study locations near health facilities and 12 in remote locations. The majority of participants in the qualitative research were mothers of children under the age of 5, caregivers of children under the age of 5 and pregnant women. Fathers of children under the age of 5 were also interviewed in all communities, and eight of the FGDs were exclusively made up of men.
ANC attendance during last pregnancy
Women surveyed who had ever given birth were asked about ANC attendance during their last pregnancy. Overall, almost all indicated that they had attended ANC at least once, most indicated that they had attended at least four times, but only half indicated that they attended during their first trimester (Table 4) . Across districts, Kambia and Pujehun had a lower proportion of women who reported receiving ANC in the first trimester.
The qualitative findings confirmed that in these districts, the norm is not to make a pregnancy public until it has developed enough to be visible. In Kambia, women reported that once they start ANC (typically at 4 months or later), they then continue going monthly or even more frequently thereafter. When asked if pregnant women go for medical checks, a CHV in a remote area of Tonkolili replied, "Well, now the response is very high. We have so many of the pregnant women and the suckling mother[s] who go to the hospital for occasional medical checks. I am happy for that." In Pujehun, both women and men indicated that the norm is to keep the pregnancy a secret until it has reached 3 months and to seek ANC or the advice of a TBA only at this point.
Traditional beliefs and treatments regarding how to keep the pregnancy safe are pervasive throughout the four districts and are seen as complementary to allopathic treatments (Box 1). For example, coconut milk and boiled paw paw leaves are thought to help with bleeding during pregnancy, and traditional medicines are believed to help with delivery and foetal development or to prevent problems. However, some participants also indicated that the use of traditional remedies during pregnancy is changing because the FHCI has improved access to ANC and the benefits of facility-based care are increasingly being recognized. Place of delivery and skilled birth attendance during last pregnancy Over one-third (35.8%) of all births took place at home, with significant differences across districts (Table 4) . A higher proportion of women delivered at home in the northern districts of Kambia (54.1%) and Tonkolili (46.7%) compared with southern/eastern districts of Pujehun (27.8%) and Kailahun (16.1%). Pujehun and Kailahun also had higher levels of skilled birth attendance (i.e. birth attended by a doctor, nurse or midwife) (76.6 and 83.3%, respectively). Among women who gave birth in a facility, skilled birth attendance was high (93.8%), but among women who delivered at home, only 14.5% reported having had a doctor, nurse or midwife present. These findings were similar across districts.
The qualitative research in Kambia and Tonkolili revealed that TBAs remain important providers of delivery services. As a CHV from the remote location of Konta, Kambia District said, "[T]he other thing I would like to talk about is the pregnant women. They don't like going to the hospital. They prefer to consult the [TBAs] that are in this town than going to the hospital. That is again a great problem here." When asked why this was so, the CHV said, "In fact is because of that registration fee most of them will prefer going to the TBA than going to the hospital. They don't want to be register at all." In fact, in Kambia there were few stated perceived differences between delivering at home with a TBA or in hospital, other than the option of receiving painkillers in the health facility, as reported in an FGD of pregnant women and young mothers. In contrast, in Tonkolili the expressed preference for delivery in a health facility was widespread among young women, particularly because of perceptions regarding better hygiene and treatment for haemorrhage at the facility. A facility-based provider in Makrugbeh, Tonkolili indicated that TBAs also work in partnership with the facility. "It is the TBAs that accompany [women] to the clinic. It is their role to sensitize women on the importance of attending clinic and seeing me for maximum care through their pregnancies. Early visitation to the clinic limits unforeseen and unavoidable health issues. It is indeed true and they conduct this preliminary awareness raising for these women."
However, in both these districts the most important barriers to delivery at a facility were distance and transport. In these communities, many people rely on okadas (motorbikes), which several participants in a fathers' FGD stated is not safe for women who are in labour. As a result, participants indicated that many women attend ANC and go to a facility for postnatal care but do not deliver at a facility. The transport barrier was raised repeatedly in Kambia across different participant groups, and young female FGD participants in Konta indicated that they appreciate that TBAs are accessible to them during the night. In Pujehun where women are more likely to deliver in a facility than at home, IDI and FGD participants again mentioned distance and transport barriers, but the benefits of delivering with a health worker and the perceived risks to pregnant women during labour and delivery were apparent (Box 2).
Interestingly, in Kailahun where only 16% of births occur at home, TBAs were again mentioned as influential sources for advice regarding childbirth, for example when it is an appropriate time to go to the hospital, watching for danger signs and accompanying the woman to hospital (particularly in the remote areas of Kodu-Buedu and Benduma). TBAs were also seen as having close relationships with and even assisting hospital nurses, and also as skilled providers themselves. However both male and pregnant women participants indicated that they would prefer that delivery happen in a facility, particularly those living in communities that impose a fine on any woman who does not. The TBAs participating from Kailahun also all mentioned that they know they are not to assist in home deliveries or else they will be fined. Although delivery services are now offered free through the FHCI, participants mentioned different costs that remain. 
Immediate postnatal care
Women were surveyed about specific health interventions immediately following their last birth, including cord care, thermal care and early initiation of breastfeeding. As shown in Table 4 , only about one-third (37.2%) of women reported that their newborn's umbilical cord was cut with a clean instrument (i.e. a new or boiled blade) following delivery, with a significantly higher proportion of newborns in northern districts benefitting from the use of a clean instrument (46.8% in Kambia and 54.8% in Tonkolili). After the cutting of the cord, most women across the districts (89.9%) reported that nothing harmful was applied to the stump, although women in Tonkolili were significantly less likely to report this (79.1%). In addition, thermal care of newborns was high across the districts for most indicators: 87.6% of newborns were dried, 90.6% were wrapped and 79.5% had their head covered after birth (Table  4) . However, bathing was delayed for only 20.7% of newborns. Some of these positive behaviours were less likely to be reported in Kambia (drying or wrapping the baby) and Pujehun (drying the baby).
In addition, over half (53.9%) of newborns across the districts were breastfeed immediately (Table 4) although this dropped to only about one-third (35.7%) in Kambia.
The qualitative findings revealed that many participants across the districts were knowledgeable about post-delivery activities that are critical for the health of the mother and newborn. Pregnant women, caregivers and fathers noted that the main activities for the nurse at this time include cleaning the mother and newborn, providing vaccinations, checking the health of the newborn, hygienically cutting the cord, keeping the child clean and warm, and stopping bleeding when necessary. Even in areas where a TBA has delivered the baby, it was noted that the mother and baby are often brought to a facility the next day, where the nurse conducts these activities.
In Tonkolili, where the survey revealed that harmful cord care practices are more likely to occur, one TBA in Makrudgbeh reported what she does for newborns following birth:
"Some will go to the bush and get a collection of leaves and boil them in a big pot and boil them. The water of those herbs will be given to the baby to drink and to wash. That will give more strength to the baby. For me I used cassava. I pound the cassava and put it in a leaf being tied together with the pounded cassava. This one is used for the umbilical cord. I used this medicine [when] cutting the umbilical cord. It will help the umbilical to recover easily and the child will walk fast."
Although the survey results indicate that only about half (53.9%) of newborns are breastfed within one hour of birth in all four districts, most qualitative study participants stated that immediate breastfeeding is the norm. Still, pregnant women, fathers, older caregivers and TBAs in the qualitative assessments across three of the districts (Kambia, Tonkolili and Kailahun) also mentioned several reasons that a newborn might not be put to the breast immediately, including health complications and "bad milk." This potential problem was stated repeatedly as a reason not to breastfeed, as were various "infections."
"When the child is been suckled for, say, two month[s] and the child has frequent stool, you will know that the milk is not good for the child." (TBA, Tawuya, Kambia) "Bad breast can cause one not to breast feed their babies, especially if the woman thinks she has become pregnant while breast feeding. That is one big reason why one should not breast feed the child any longer." (Pregnant woman, Robakeh, Tonkolili) "The simplest way to know [the breast has a cancer or worm] is when the child suckles, he will vomit and go to toilet frequently." (Father, Benduma, Kailahun) In addition, the group of men interviewed during an FGD in Benduma, Kailahun agreed that a breastfeeding child's tendency to vomit, have frequent stools and become malnourished could also be "a sign of [the mother's] infidelity."
A belief reported in all four districts is that having sex while breastfeeding (including with one's husband) will contaminate the breast and harm the child. FGD participants in Kambia, Tonkolili and Kailahun suggested that this causes some women to stop breastfeeding early. In Kambia, where the household survey revealed women are less likely to breastfeed their newborns immediately after birth, the mothers interviewed seemed less versed on the benefits of breastfeeding than those interviewed in other districts. There appeared to be a perception among these women that children need supplementary food within a shorter period than 6 months (2-3 months was commonly mentioned). Several mothers also stated that they gave water to their babies immediately after delivery.
Postnatal checks
Women were surveyed about receipt of a postnatal check following their last birth. Of those who gave birth in a facility, 90.1% received checks for themselves and 77.4% received checks for their newborns within 2 days of delivery vs only 65.1 and 59.5% of women and newborns, respectively, with home deliveries (Table 4) . Most postnatal checks among women who delivered in facilities were done by appropriate (i.e. trained nurses, doctors, midwives) providers (94.1%, ranging from 91% in Tonkolili to 97.5% in Kailahun). Among women who had home births, 40.8% received their postnatal checks from TBAs (ranging from 26% in Tonkolili to 63.3% in Kambia). During qualitative interviews and FGDs, participants stated that they thought postnatal checks are important for the baby, unless there is a specific problem with the mother, such as haemorrhage. Participants who delivered at home confirmed that these checks are done by a TBA, although they indicate that TBAs then report to nurses. The post-delivery care TBAs provide is thought to benefit both the mother and baby. "In the traditional way when there was no hospital in this community we gave birth at the house of the TBAs and after giving birth the TBA will boil some leaves and allow us to sit in this Box 1. Beliefs relating to traditional practices and medicines during pregnancy, Pujehun, Kailahun, Kambia and Tonkolili Districts " [T] there are some people that will come to me for treatment and the same people will go for native treatment. [The native treatment and the hospital treatment] go side by side . . . . That is a traditional belief for some of them which they cannot easily drop. You know [that] there are certain sicknesses which cannot be healed by hospital medicines. So therefore they will prefer to use the traditional medicines." (Community Health Volunteer, Konta, Kambia) "If there is no hospital in this community and I want to have a safe and healthy delivery, I will go to the TBAs and tell them my problem and also ask them to give me traditional medicines which I will be drinking until I am ready to give birth." (Pregnant woman, Saalima Samba, Pujehun) "[My wife] relied more on traditional herbs during this stage as it makes the pregnancy grow faster than the medicines they give in the hospital." (Father, Lugoima, Pujehun) "In this Kissi country when a woman is pregnant, we have native medicines that we normally give to them so that the pregnancy will grow faster." (Older caregiver, Benduma, Kailahun) "For us here when the pregnancy is six months, eight months we do visit traditional healers to give us herbs. It is believed that when the pregnancy is around that period, the child will be a victim of "wanka" [a Temne word for convulsion]. So if you drink this herbal concoction, the child will be free from convulsion . . . It is a common practice. Not that we don't go to the hospital, of course we believe in hospital, but the fact is that, the drinking of this concoction has become a widely accepted practice to all the pregnant women in this community." (Pregnant woman, Konta, Kambia) "At early pregnancy I eat foo-foo and cassava, eggs, meat. But some believed that if you eat eggs and meat, the child will [be] born a witch or wizard." (Young mother, FGD, Konta, Kambia) "[When I was pregnant, t]hey told me not to cross my legs each time I sit. It is believed that the child will be suffocated and at birth, it will be very difficult to give birth. The child will also cross its legs while giving birth." (Young mother, FGD, Konta, Kambia) "They also said a pregnant woman should not lie on her back. It is believed that the child will drink the bad water of the pregnant woman and this will make the child grow stupid in some sense." (Young mother, FGD, Konta, Kambia) "If the pregnancy is mature now; you should not have time with your husband again. Because after the seventh month the child will have turned down and if you have sex with your husband, he will hit the head of the child and the child will have head ache." (Young mother, Makrugbeh, Tonkolili) Box 2. Comments regarding the risks to women during labour and delivery by older caregivers during a FGD in Lugoima, Pujehun district "It is during this period that most of the problems women do face in their life emerge." "Some women will die during this stage if you are unfortunate. That is why traditionally we hold the belief that upon delivery, a woman's grave will be open for forty days." "Anything can happen to you during this period, as death is your second option. To deliver my son is not an easy task given to us by God." warm water that contains these leaves as a traditional medicine." (Young mother, Saalima Samba, Pujehun) Overall, the role and expertise of TBAs post-delivery was characterized by many participants, particularly men and young women in Kambia and Tonkolili as being similar to that of the nurse.
Finally, the importance of maternal rest following birth was noted as important in all four districts by all types of participants, including fathers (Box 3).
Important influencers
Qualitative participants were asked to indicate which individuals are most influential during pregnancy, delivery and also in the first few months of a child's life. Across all four districts, the individuals most often named as being influential were husbands/fathers of the baby, grandmothers (both mothers-in-law and mothers) and nurses. The relative importance of these individuals shifted depending on the timing. In all four districts, various participants indicated that the husband/father of the baby has primary influence during pregnancy, particularly late pregnancy, to support the woman to seek care and to give her healthy food. However other individuals were also noted as being important during pregnancy: nurses, TBAs and traditional healers (Kambia), nurses and grandmothers (Tonkolili and Kailahun) and nurses, TBAs, grandmothers and other aunties/ older female relatives (Pujehun). Interestingly, neighbours were also mentioned as influential around the time of delivery and the newborn period in Tonkolili, Kailahun and Pujehun, presumably to help women seek care quickly, when necessary.
Discussion
With the 2010 FHCI, Sierra Leone put into action an important effort to address the country's alarmingly high mortality rates. This study reveals that significant challenges remain with respect to maternal and neonatal health, some of which vary across Sierra Leone's most deprived districts. Given the additional challenges wrought with the 2014-2015 EVD epidemic, consideration into what drives key behaviours and practices relating to maternal and neonatal health is particularly critical.
Overall, knowledge among pregnant women and caregivers about the importance of many positive newborn practices was good in these districts. However, seeking ANC in the first trimester, the importance of clean cord care, delaying first baths, and initiating breastfeeding immediately after birth are inadequate. A 2014 study from Bombali District (which shares a border with Tonkolili and Kambia Districts) revealed similar low rates of care of the umbilical cord and immediate breastfeeding (Kanu et al. 2014) . The 2013 Demographic and Health Survey (DHS) also suggests that timely ANC and early initiation of breastfeeding are insufficient across the nation as a whole (Statistics Sierra Leone and ICF International 2014) . Although many participants in the qualitative assessment indicated that early initiation of breastfeeding is the norm, participants also indicated that there are several reasons why a woman might not breastfeed. The idea of 'bad milk' was reported in an earlier study on childhood diarrhoea in these same districts , where women reported refusing to feed their infants breast milk that they considered to be 'contaminated' due to sexual intercourse, or being overheated, pregnant or menstruating. These misconceptions are pervasive and should be addressed through behaviour change communication efforts, which can be incorporated into the plethora of community-based services available within the country.
In this study, coverage was also inadequate for delivery in a health facility, as was receipt of a timely postnatal check (among women who deliver at home), and receipt of a timely postnatal check among newborns (regardless of place of birth). Again, these were reported as challenges at the national level in the 2013 DHS (Statistics Sierra Leone and ICF International 2014) . Our qualitative findings indicate that the main barriers to these interventions in the four districts were distance to facilities, limited options for transport and social norms regarding maternal rest after birth rather than poor knowledge. The recent expansion of community based services in Sierra Leone should help address some of these barriers. In addition, consideration should be given to strategies that have been used in other settings to address geographic access problems such as maternity waiting homes, transportation vouchers for women in labour, improved roads and an improved ambulance network. Unfortunately, a troublesome finding from assessments conducted during the EVD epidemic was that fear of contracting the disease at a facility, combined with reduced availability of health workers for maternal care (due to deaths and reassignment to EVD cases), had negative effects on utilization of key interventions such as facility births and ANC (Dynes et al. 2015; Milland and Bolkan 2015) . The extent to which these factors will continue influence service utilization post-epidemic is an area of potential concern.
As reported in earlier studies (Bakshi et al. 2013; Diaz et al. 2013; Scott et al. 2013) , traditional practices and beliefs are prevalent throughout Sierra Leone and traditional providers are important sources of child health care. This study reveals how these impact behaviours during pregnancy (such as when a woman "reveals" her Box 3. Fathers' views on maternal rest following delivery, Pujehun, Kailahun, Kambia and Tonkolili Districts "I normally my wife to rest for 2 months so that she will have all the energy to do work when she resumes doing domestic work. I will be the only one going to the farm at that time. And the first work she will engage in after she has rested for 2 months is to do mild cooking and nothing else." (Father, FGD participant, Konta, Kambia) "I normally allow her to rest for 40 days. It is believed that until 40 days, the grave of the newly delivered woman will not be closed. It is believed that, she will die at any time. And as such, she has to rest during that time. If she does any hard job, the tendency of her losing her life is great. That is why we don't allow, as Muslims, the newly delivered woman to do hard work because her life is on the line." (Father, Robakeh, Tonkolili) "I give my wife one year two month to rest and at time I will come closer to show her that I love her." (Father, FGD participant, Buedu, Kailahun) "From the day she delivers up to a month, I will make sure that she eats good food and have enough time to rest to regain energy." (Father, Saalima, Pujehun) pregnancy, the traditional medicines she takes) and during the newborn period (e.g. for cord stump care and breastfeeding). Further, as has been found previously (Dorwie and Pacquiao 2014) , the study reveals the key role that TBAs continue to play as highly trusted (and available) providers for many families, even following implementation of the FHCI. As such, it is worth considering the role that these providers might play during efforts to rebuild a stronger health system moving forward. One meta-analysis of studies from other settings suggested that TBAs can be engaged to improve linkages with skilled providers and obstetric services, and that they can support reductions in neonatal deaths through training in clean birth, recognition of danger signs, basic resuscitation, provision of antibiotics and referral (Wilson et al. 2011) . In Sierra Leone, some TBAs have already been trained to support MNH. This is evidenced in this study as well as other programmes being implemented to re-position TBAs as maternal newborn health promoters (e.g. see http://innova tionsformnch.org). In addition, the presence of CHVs in these settings is associated with reduced reliance on traditional treatments among caregivers of young children (Yansaneh et al. 2014) . Additional training, supervision and resources for both TBAs and CHVs to enable them to provide MNH information and services are one strategy with potential to address some existing barriers to care.
The household survey was subject to several limitations. There were key differences between districts that likely affected the survey results. A higher proportion of women are literate in Tonkolili and Kailahun compared to Kambia and Pujehun and each has wellestablished district programs focusing on community mobilization and health awareness. This may be associated with the higher proportion of positive maternal and newborn care practices in these districts. In addition, the household survey data are based on the recollection of women who have ever given birth and may be subject to recall bias.
The qualitative research was also subject to limitations. Purposive sampling was used to select participants and therefore the qualitative findings are not generalizable to the entire country (nor was this the intent of this analysis). In addition, IDIs and FGDs relied on participants' responses which may be subject to social desirability bias. To reduce this problem, interviewers provided assurances to participants during the informed consent process that there were no right or wrong answers and that their comments would be confidential. Finally, few health providers were included in our qualitative assessments. Future research is needed to elicit supplyside perceptions on MNH practices in these settings.
Conclusion
In the context of a country with extremely high neonatal and maternal mortality rates, it is important to consider the specific actions that women and caregivers take that promote well-being for themselves and their newborns, as well as the reasons behind those actions. This study suggests that even with the availability of free care, practical considerations remain paramount for families in rural, underserved settings of Sierra Leone. These considerations affect decisions relating to MNH, as does the fact that TBAs and traditional remedies for MNH problems are well established and remain popular in these communities. Further, resource considerations such as indirect costs still play a role in influencing decisions to seek care. These practical factors must be considered, and relevant solutions identified, so that Sierra Leone can ensure its women and youngest citizens have the best hope for survival.
